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very short time; in such a case the current would be very laro-e, but its time of flow very small; a definite quantity of momentum, proportional to the total quantity of electricity, is given to the magnet practically instantaneously, and this momentum will measure the quantity of electricity which has traversed the coils.
Hence in such a case the needle starts from rest with a momentum and therefore with an angular velocity which is a measure of the quantity of electricity which has traversed the coils. Now the motion of the needle resembles that of a pendulum under gravity ; it is simple harmonic, and in such a case the velocity of the pendulum, as it passes its lowest point, is, when the swing is small, proportional to the amplitude of the swing1.
Thus if a finite quantity of electricity traverse the coils of a galvanometer in a very short interval of time, the needle receives an impulse which is over before it has moved appreciably, and in consequence it swings out from its position of equilibrium, returning back through that position and finally after some few swings settles down to rest. The amplitude of the first swing is a measure of the quantity of electricity. It can be shewn2 that if ft be the angular magnitude of the first swing, T the time of vibration of the needle, and k the reduction factor of the galvanometer, then the approximate relation between Q, the quantity of electricity, and ft is
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since ft is very small.
Thus if we can arrange to discharge a quantity of electricity through the coils of a galvanometer in an interval of time so brief that we may assume the magnet has not moved appreciably from its equilibrium position before the flow ceases, we can measure the quantity by observing the first
1  Glazebrook's Dynamics § 146.
2  Glazebrook and Shaw's Practical Physics, Chapter XXI.